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Horticultural activity based health, physical activity and rehabilitation program 
such as community gardens, gardening and horticulture therapy are popular because 
its health benefits and potentials. However, gardening task as physical activity has 
many challenges. Physical capabilities, health and safety issues became key points in 
gardening task across age, gender and disabilities. This includes how to develop an 
appropriate gardening that can assist older population. Although previous studies have 
investigated the impact of gardening task in health aspect, but not among adults with 
mental disabilities. There is insufficient evidence which provide information related to 
gardening for people with mental disabilities. The gardening tasks itself also need 
safety work concern. Repetitive and forward flexion in gardening tasks found to have 
safety risk. To manage these challenges, our general objectives were to provide 
evidences of the gardening effects in physiological aspects and performance across adult, 
older adult, gender and people with mental disabilities. The evidences could provide 
gardening tasks selection data based for development of gardening program as physical 
activity, for specific purpose of gardening/ rehabilitation and appropriate gardening 
programs based on age, gender and mental disorder. The other objective was to facing 
the issues related of work safety in gardening by provided alternative solution for safety 
intervention in gardening tasks. 
Method 
Gardening tasks were varied in intensity level and were performed by older and 
young adults, people with and without mental disabilities, and female and males 
subject. Electrocardiogram (ECG), surface electromyogram (sEMG), and trunk 
movements were continuously measured using multichannel telemetry systems. The 
effects of the gardening tasks were measured and evaluated by quantifying the heart 
rate (HR) via the definition of increase ratio of heart rate (IRHR), electromyogram 
(EMG) root mean square (RMS) amplitude for muscular demand, and quantified trunk 
movement obtained from motion mean-amplitude deviation (MAD). The treatment 
output was measured by a quantitative measure of task achievement. There is post-task 
subjective questionnaire for personal assist suit research as alternative solution for 
safety intervention in gardening tasks. A case-control quasi-experimental design was 
used in this study. The independent variables are the various garden activities and the 
dependent variables are the specific objective and physiological parameters. 
Result 
The results shown that heart rate, muscle demands, and trunk movements 
increased while performed low-moderate intensity of gardening tasks. Gardening tasks 
primarily involves using the upper limbs and exerts greater physiologic strain on the 
heart rate and muscles compared with walking. Older adults experienced significantly 
reduced workload capacity compared with young adults in all tasks. However, muscle 
fatigue among older and young adults is task dependent. There is a possibility of 
exposing back pain fatigue because of the extreme bending posture involved in potato 
harvesting, broccoli harvesting, planting and seedling arrangement which needs safety 
interventions. 
Compared with the control group, the case group had a significantly lower IRHR 
(5.5%) during low-intensity work (filling pots with soil), but a significantly higher IRHR 
(16.7%) during moderate-intensity work (turning over soil). The case group experienced 
significantly higher levels of muscle fatigue than the rest condition during digging task. 
In high-intensity trunk movement tasks (digging and turning over soil tasks), the 
control group showed a more harmonic pattern. Compared with the control group, the 
cycle for the case group was longer (4 s/cycle) and their pause between cycles was longer 
by 2 s. The case and control group may respond differently to motion because of their 
habitual physical activity 
PAS significantly reduces muscles demands on L3 (p < 0.05). In the last 30 s 
(females) and 1 min (males) of the task, the workload was significantly decreased using 
PAS, although the average workload did not change. Males achieved more stable 
acceleration pattern using PAS compare with females. Eighty-six percent females 
experienced discomfort in the crotch area; therefore, we recommend that hip straps be 
modified to increase user acceptance. For a typical gardening forward-bending task, 
such as digging, PAS can significantly reduce strain on back muscles. 
Conclusion 
These findings indicate that appropriate workload allocation, according to 
physical capabilities and health, is necessary in gardening task setting across people 
with mental disabilities and older adult. Because reducing the intensity of work 
assignments for them will reduce their physical stress. For ergonomic and safety aspect, 
PAS can be alternative to reduce safety risk in gardening task. Throughout the above 
mentioned research, fundamental data and evidence regarding physiological 
parameters and performance of gardening tasks were obtained to develop appropriate 
gardening programs based on age, gender and mental disorder. 
 
 
